The phylogenetic position of the mysterious fungus Mixia osmundae has been uncertain based on morphological characters and 18S rDNA sequence comparison. Here we determined the D1/D2 region sequence of 28S rDNA of M. osmundae and compared it with those of other Urediniomycetes. The phylogenetic tree based on 28S rDNA comparison showed that M. osmundae was clustered with a monophyletic group consisting of three lineages: the Rhodosporidium/ Sporidiobolus, the Erythrobasidium/Sakaguchia, and Helicobasidium.
The family Mixiaceae consists of only M. osmundae (Hawksworth et al., 1995) . M. osmundae is parasitic on Osmunda japonica. This fungus grows as yeast on artificial media. M. osmundae was believed to be a member of the ascomycetes (Kramer, 1958; Mix, 1947) before evidence from both morphological characteristics and 18S rDNA sequence comparisons showed that it was a basidiomycete (Nishida et al., 1995) . The 18S rDNA sequence comparison indicated that this fungus belonged to the Urediniomycetes group. The Urediniomycetes group is divided into four major clusters: the Erythrobasidium/Sakaguchia lineage, the Agaricostibum/Bensingtonia lineage, the Rhodosporidium/Sporidiobolus lineage, and the rusts/ Helicobasidium lineage (Sjamsuridzal et al., 1999; Swann and Taylor, 1995) . However, the phylogenetic placement of M. osmundae within the Urediniomycetes group has been uncertain (Hamamoto and Nakase, 2000; Sjamsuridzal et al., 1999; Swann et al., 2001) . Fell et al. (2000) sequenced the D1/D2 region of the 28S rDNA from most basidiomycetous yeasts and compared them. However, nobody has sequenced the D1/D2 region from M. osmundae.
The strain that we sequenced in this study is M. osmundae IFO 32408 (ϭIAM 14511). The primers LROR, LR7 (Vilgalys and Hester, 1990 ), 5Ј-AGAT-GAAAAGAACTTTGAAAAGAGAG-3Ј, and 5Ј-GGTC-CGTGTTTCAAGACGG-3Ј were used for the polymerase chain reaction and sequencing. The sequence was obtained directly from the amplified DNAs. We compared the 28S rDNA from M. osmundae with those from 51 other basidiomycetes. The sequences were aligned using CLUSTAL W (Thompson et al., 1994) . The phylogenetic tree from Kimura 2-parameter distance estimation by the neighbor-joining method with 1,000 bootstrap analyses was constructed based on the multiple alignment using MEGA version 2.1 (Kumar et al., 2001) . The maximum parsimony analysis was performed using the Close-Neighbor-Interchange heuristic search program of MEGA version 2.1 (Kumar et al., 2001) . We used the given optional numbers.
We determined the DNA sequence of a 600-nt region of the 28S rDNA from M. osmundae. The nucleotide sequence has been deposited in the inter-national DNA databases under accession number AB052840. The phylogenetic tree (Fig. 1) showed that M. osmundae grouped with the monophyletic group consisted of three lineages: the Rhodosporidium/ Sporidiobolus, the Erythrobasidium/Sakaguchia, and Helicobasidium. Thus, M. osmundae is far from the Agaricostilbum/Bensingtonia lineage. The maximum parsimony analysis is consistent with the neighborjoining tree (Fig. 2) . The phylogeny of M. osmundae indicates that the Urediniomycetes have another major lineage. SJAMSURIDZAL, NISHIDA, and YOKOTA Vol. 48 The number indicates percentage of six maximum-parsimony trees.
